Metabolic regulation of gene transcription.
The impact of nutrients on gene expression has become an area of considerable interest as the number of genes coding for key regulatory proteins in metabolic pathways are studied in detail. This has been greatly aided by a number of new techniques developed to study gene transcription in animals. We will use as an example studies on the regulation of transcription of the gene coding for P-enolpyruvate carboxykinase, a key enzyme in hepatic and renal gluconeogenesis. The promoter for P-enolpyruvate carboxykinase contains a number of regulatory elements within 500 bp of the start-site of gene transcription that are required for the response of the gene to metabolic signals. These elements bind tissue-specific transcription factors in complex patterns of interactions, which result in the coordinate control of P-enolpyruvate carboxykinase gene expression. An analysis of the regulation of transcription of this gene involves the use of a number of techniques ranging from gene transfection into cells in culture to the introduction of chimeric genes containing the P-enolpyruvate carboxykinase promoter into transgenic mice. This review presents a progress report on the current status of research on the nutritional and hormonal regulation of transcription of the P-enolpyruvate carboxykinase gene.